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Abstract 
The following research paper uses plasticity theory of deformation to describe the yielding of 
space-time fabric (i.e., the increase in the area of the space time fabric without any 
application of force) on a stress strain curve. It considers the space-time fabric as an elastic 
material undergoing deformation in form of yielding, which also explains the reason of 
expansion of the universe. In this paper a mechanical prospective is applied to the relativity 
theory to explain the mechanics of the space time fabric in a very practical sense. Calculus of 
variation is used to mathematically derive the boundary conditions before big bang. The 
research paper in detail explains the reason of occurrence of big bang using the concept of 
space-time fabric and describes the elementary particles in form of 3-dimensional crushed 
energy fabric. 
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INTRODUCTION 
This research paper tries to provide a 
solution to the problem of the unknown 
reason of expansion of the universe. The 
previous work done on this theory was to 
understand the nature of the space- time 
fabric in comparison with a normal elastic 
or plastic material or fiber, also to make 
applicable the equations of plasticity 
theory to the space-time fabric. Thus along 
with the equations of plasticity governing 
the space-time fabric, the paper will also 
contribute to presents a mathematical view 
of minimum mass condition of the space-
time fabric before the big bang using 
Euler’s equation of calculus. 
 
Occurrence of Big Bang 
Before big bang, there was no empty 
space, in actual there was the space-time 
fabric that was infinitesimally thin and 
having negligible mass and spread in all 
direction completely filing the whole 
empty space. By its own gravity, it started 
attracting itself and got crushed or 
compressed into a fabric ball, like a flat 
piece of paper into a paper ball. But it did 
not stop there, it kept on contracting. This 
fabric like any other material in the world 
was not perfectly smooth, it had roughness 
due to irregularities on its surface, due to 
which while contracting the surface of the 
fabric started rubbing against each other 
and due to friction heat/energy was 
generated. 
 
This energy was also in form of fabric that 
got compressed into balls, due to the 
compressive force of the space-time fabric, 
these energy fabric balls were the first 
elementary particles that were formed 
throughout the fabric and pulled the fabric 
from all directions so that they can move 
out, but the fabric was holding them due to 
gravitational force between the Space-time 
fabric and the energy fabric balls. Now, 
the fabric was in tension as it was pulled 
outwards from all the sides. Also, the 
temperature of the fabric was very high 
which was accelerating the deformation of 
the space-time fabric. This was how the 
big bang occurred. 
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Explanation of Different Events 
Expansion speed of universe during big 
bang was faster than the speed of light 
Big bang did not occur at a small point 
from were the matter/energy were thrown 
out faster than the speed of light. In actual, 
the big bangs occurred simultaneously at 
different points in the crushed space-time 
fabric ball. Instead of big bang to occur at 
a point and the matter/energy thrown out 
faster than the speed of light as shown in 
the (Fig. 1(a)), we can say that the space-
time fabric ball had a radius approximately 
equal to the distance the universe 
expanded in the early stage as shown in 
(Fig. 1(b)). So, here matter/energy did not 
travel at speed faster than light to reach a 
point, but was created at that point also. 
 
          
Figure 1: (a) Big bang occurrence as a point (b) Big bang occurrence in the space-time 
fabric 
 
How much time passed before the big 
bang occurred? 
In the space-time fabric, space and time 
are proportional to each other. If we 
increase the area of the fabric we indirectly 
increase the wavelength and decrease the 
frequency of time due to which it flows 
slower and when we decrease its area, we 
decrease its wavelength and increase its 
frequency due to which it flows faster 
(Fig. 2 a, b), Before big bang, the only 
thing that existed was the no mass and 
infinitesimally thin space-time fabric 
spread in every direction. 
 
Considering the time parameter which was 
fabricated in the space-time fabric, was 
almost static as its wavelength was 
infinitely large. But as the fabric started 
contracting the flow of time started 
increasing with very small increments 
which can be neglected until a solid 
crushed fabric ball was created which had 
mass. But when the solid fabric ball was 
formed it was very dense and compressed, 
in this condition the time parameter had 
very high frequency due to which time can 
be said to move so fast that every event 
before big bang occurs in no time.
(a) 
 
) 
(b) 
 
 
Point of big bang /energy release 
Matter 
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Figure 2: (a) open space-time fabric corresponding to large wavelength and low frequency 
of time flow (b) compressed space-time fabric corresponding to small wavelength and high 
frequency of time flow. 
 
Particles structure and their creation 
mechanics 
Particles were created by compressed 
energy fabric which similar to the space-
time fabric, initially did not had mass but 
later on after getting compressed to fabric 
balls carried a mass. Such independent 
fabric balls later on got wraped and 
compressed into energy fabric of greater of 
greater area as shown in (Fig. 3). 
 
The particles in open fabric form behave 
as waves while when crushed behave as 
particles having mass. These particles as 
explained above got wraped in other open 
energy fabric to form greater mass 
particles and similarly atoms were formed. 
Therefore if energy is like a negligible 
mass, thin, flat, open, piece of paper then 
on compressing it we get paper ball having 
a size and mass. 
 
Figure 3: Higher mass particle formation from small mass energy fabric balls getting 
wrapped in larger open energy fabric. 
Energy fabric 
open 
Energy fabric balls 
Energy fabric balls 
wrapped in 
greater size 
energy open 
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Energy fabric ball  
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The mechanism involved between the 
matter and the space-time fabric 
All the planets and stars are attracted by 
the gravitational pull of the space-time 
fabric in the downward direction. 
 
For any matter attracted by the space-time 
fabric which is below it, has no other way 
to show resistance to this pull as by 
moving around the fabric as the electron 
moves around the nucleus to resist the pull 
of the nucleus on the electron, because the 
fabric is spread everywhere below it, so 
the matter spins to resist the pull of the 
space-time fabric. And that is the reason 
why planets and stars spin on their axis. 
 
Also, while spinning the planets and stars 
twist the fabric along the edges, hence 
tightening the fabric between them. Hence 
the space-time fabric always is stiff and 
stretched tightly. 
 
Higher mass bodies like the sun collapse to 
some extent in the fabric and cause the 
planets that are lower mass bodies to slide 
towards them in a revolving path as 
explained by theory of relativity. But the 
planet never falls in the sun even after a 
long period of time as it is attached to the 
space-time fabric which continuously 
holds it. 
 
BAUSCHINGER’S EFFECT 
Before big bang the space-time fabric was 
a thin, flat, open fabric having no mass, 
which due to its own gravity got 
compressed into a ball having mass.  
 
Later on due to friction there was 
energy/heat formation, which was also in 
form of thin, flat, open fabric having no 
mass, which later on due to compression 
of space-time fabric, got compressed into 
balls and got wraped in other open energy 
fabrics to form higher mass particles 
having mass.  Compressed in a small 
region inside the space-time fabric these 
particles tried to move out exerting force 
on the space-time fabric in the outward 
direction from all side and this happened 
in each and every corner of the space-time 
fabric as particles were formed uniformly 
throughout the space-time fabric. These 
particles also twisted the space-time fabric 
by spinning to resist the pull of the fabric, 
which indirectly further stretched the 
space-time fabric. And the high 
temperature of the fabric due to friction 
caused by rubbing of the space-time fabric 
while compressing accelerated the 
stretching which ultimately resulted into 
yielding of the space time fabric.   
 
The compression and expansion of the 
space time fabric can be represented on a 
stress-strain curve as shown in (Fig. 4). 
 
Now, suppose the space-time fabric is 
compressed due to its own gravity up to 
point A as shown in the (Fig. 4). Point A is 
the proportionality limit of the space-time 
fabric that is up to which stress is directly 
proportional to strain, which means that 
the force of gravity and the negative 
deformation created by it are linear. 
 
Furthur compression up to B, which is the 
elastic limit of the space-time fabric that is 
up to this point, after deformation due to 
gravitational compression the space-time 
fabric, can return to its original size as 
soon as the gravitational forces are 
removed. 
 
Up to point C, there suppose to be energy 
creation and the space time fabric will now 
be in tension. The energy/matter will be 
pulling it apart, and also in this condition 
the temperature of the fabric also increases 
and it helps in more deformation of the 
space-time fabric.  
 
So, the curve starts to rise and moves in 
the tension region and at point D, the 
yielding starts that is there is an increase in 
the length, area of the space-time fabric 
without rise in the deforming forces of the 
matter/energy and temperature. 
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Although up to point D, the temperature of 
the fabric falls, the motions of the energy 
decreases and no more energy is released 
from the fabric, but as a result of yielding 
the space-time fabric continues to expand 
and does not collapse once again under its 
own gravitational attraction. 
 
Also one of the most important factor here 
is the Bauschinger effect, which can be 
stated as, a material in compression when 
later on loaded to tension, there is a 
decrease in the resistance of the material to 
yield, which means that even with very 
less force we can cause large deformation 
of the material and cause it to start 
yielding. According to which, the space-
time fabric was first in compression and 
later on came in tension, due to which the 
resistance of the space-time fabric to 
yielding or plastic deformation in tension 
decreased. That is why, it starts to yield 
with very less force applied in tension. 
 
As shown in the (Fig. 4), the fabric should 
start yielding at D’ but is starts yielding at 
D on account of Bauschinger effect. Hence 
this explains why in present the universe is 
expanding with any input energy, and also 
why it was able to expand or yield with 
very less input energy in the starting phase 
of its expansion. 
 
 
Figure 4: Stress-strain curve explaining the Bausingers effect for expansion or yielding 
mechanism of the space-time fabric. 
 
Minimum mass of the space time fabric 
by Euler’s equation of calculus 
The variation problem is to choose the 
least length dimension (X) for which the 
fabric will be very thin and of 
negligible/minimum mass before big bang. 
Given: M = S×A×ds 
M= Mass of the space-time fabric. 
STRESS 
STRAIN 
TENSION 
COMPRESSION 
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A= Area of the space-time fabric [(X) xB]. 
S = Density of the space-time fabric. 
ds= thickness of the space-time fabric. 
X= Length of the space-time fabric. 
B= width of the space-time 
fabric.(neglecting it as we are considering 
a 2-D fabric involving Length and 
thickness) 
Equations used: 
Functional 
 F[y] =                               1  
Euler’s Equation 
 
  =0                                         2 
Therefore, the condition for 
Least/minimum length of the space-time 
fabric corresponding to a least/minimum 
mass of the space-time fabric:- 
 M=                                  3 
Consider the small element of the two 
dimensional fabric as shown in the below 
Fig. 5 having length equal to (x) and 
thickness ds. Thickness ds is the shortest 
path giving the least mass of the fabric, 
and whose Length is given by the x and y 
Co-ordinates as . As the 
thickness will keep on reducing the length 
will keep on increasing in the x-direction. 
 
 
Figure 5: Element of the space time 
fabric. 
 
Substituting value of ds in F 
 M= S                4 
Taking x as an independent variable. 
 M= S                    5 
Were Yx =dy/dx 
By functional equation (1) 
 f(y, Yx, x) =  × (x)                  6
 
Euler’s Equation for x as an independent 
variable (2 
)  =0                                      7 
Substituting value of f(y, Yx, x) in Euler’s 
equation we get 
( (Yx/ ) × (x) =0                    8 
That means (Yx/ ) × (x)
 
= constant 
=C1 
 
Therefore,  
Yx=C1/                                   9 
 Dy/dx = C1/                         10 
Solving by Variable Separable Method, 
Y = C1*log ( )-C2           11 
 
Minimum work of deformation of the 
space-time fabric in tension 
As per the Bauschinger’s effect, the work 
done to deform the space-time fabric in 
tension will be very low. By using the 
power law equation of plasticity for the 
space-time fabric: 
 σ = Kεⁿ   …12 
Work of deformation = 
(Kεⁿ×ε)/ (n+1)   …13 
= (σ×ε)/ (n+1) 
= (Force/area) ×ε/ (n+1)  
Where, K=Strength coefficient  
n= strain hardening coefficient 
σ = value of yield stress 
ε = Value of strain 
 
CONCLUSION 
From the above paper, it is tried to explain 
the reasons of occurrence of the different 
events and their mechanics theoretically. 
From the above equation (11), we can find 
out that by increasing the value of (x) that 
is the length of the fabric we will obtain at 
a particular point the value of (y) 
corresponding to the decrease in the 
thickness of the space-time fabric in the Y-
direction that will provide us the condition 
of the least/minimum mass of the fabric. 
The values of constants C1 and C2 can be 
determined by observations of tensile test 
performed on the elastic/plastic materials 
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that will behave similar to the space-time 
fabric. Similarly, equation (13) gives the 
work of deformation that was done on the 
space time fabric respectively. 
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